Abstract. Stem carbon (C) content is widely used to present tree C content to estimate forest C stocks. However, size-and 9 age-dependent changes in tree stem C content are still unclear. Based on 576 tree size (expressed by diameter at breast height 10 (DBH) and biomass), age and C content data, our results showed that C content varied significantly among organs, and the 11 mean value of C content for bark, branch, leaf, reproductive organ, root and stem was 48.4%, 49.2%, 49.6%, 50.1%, 48.8%, 12 49.7%, respectively. C content of stem was significantly correlated with that of leaf, branch and root, while showed no 13 relationship with that of bark and reproductive organ. With the increasing tree size and age, stem C content showed increasing 14 trends. Using stem C content as tree C content could produce an error of -2.49%−5.87% in the estimations of forest C stock. 15
study found that stem C content was higher in saplings than conspecific large trees (Martin et al., 2013) . Moreover, regardless 48 of close association between DBH and tree age, based on the limited survey data, several studies found that tree stem C content 49 Biogeosciences Discuss., https://doi.org/10.5194/bg-2019-87 Manuscript under review for journal Biogeosciences Discussion started: 29 April 2019 c Author(s) 2019. CC BY 4.0 License.
Relative error of 50%
For each relative error, we calculated the statistical measures including sample size(N), arithmetic mean (Mean), standard 87 deviation (SD), median, the 5% percentile and 95% percentile (Table 1 ). All statistical analyses of data were conducted with 88 one of the important plant traits that should be taken into consideration in the research of plant ecological stoichiometry and 170 plant functional biology. Most importantly, ignoring the relationships of C content in different organs as well as size-and age-171 dependent changes of tree stem C content, using the canonical value of 50% and mean stem C content could lead to estimation 172 errors of forest C stock (-8.62%-13.71% and 2.49%−5.87%, respectively). In future, the estimations of forest C stock should 173 pay more attention to the error from size-and age-dependent changes in stem C content and consider C content of different 174 tree organs of stand. 175 relationships with p > 0.05. k indicates slope of DBH and tree age. Abbreviations: The WMCC refers to the weighted mean 344 carbon content; DBH refers to the diameter at breast height. 345
